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The Iburpcse of t h i s  volume i s  twofold:  
I f  t c  o u t l i n e  a t y p i c a l  exl1erimtnt/s; .acecraft  i n t e y r a t i u L i  
c y c l e ,  
2 .  anti t u  s tow f ! e s i h i l i t y  and  c a : a 5 1 1 i t s  i f  t!:c s : a c z -  
C L - J f t  i l l  d L C O F T 0 d a t i i l g  seT;eral exiber i T T i l t S  . 
I n  S-cLicn 1, E i - r i n . t . i i t  S ,  actdcrclft  I , . t> -g , i  ? t i t  cl,,. L 
t i c n  c:;cle cf t h c  s p a c e c r a f t  i s  !)r:sentcd i r o n  312 ~ ~ ~ ~ r ~ n ~ c i  te 's 
po in t - c f -v i ew.  T h e  tyF-es ~f cqlliixment t o  be s u p p l i e d ,  t i - ?  tests 
t o  be !3erfoi-rred, c a l i b r a t i o n  o i  t h e  expe r imen t ,  l a u n c h  s i t e  c :  er"-  
c i o n s ,  an2  d a t a  precessing a r c  a l l  d i s c u s s e d .  
I n  SccCion 2 ,  Typ ica l  Payloads ,  t h r e e  experiment  p a y l m d s  a re  
p r c s e n t e d .  TWG of t h e s e  payloads emphasize the  pcwer t e c h o l o g y  
expe r imen t s ,  T i i i s  empl.3sis w a s  s r r i v e d  a t  by t h e  fcllcwlng r t a s c ' i -  
in?, . 
1. A ccnc1usio;i  of t k 2 c  s t u d y  was t h e  need f cx  a11 e;&gii:Lsri 
t t c h n c l o b y  si a c e c r a f t .  
2 .  T!-e a b i l i t y  cf  t1.e s ;>acecraf t  t c  a c c o ~ m o d a t e  n l'3rge 
number o f  exper iments  0x1 t h e  s u n - o r i e n t e d  exiJerirncnt 
p a n e l s .  
3 .  The e n g i n e e r i n g  exper iments  were grouped i n  the  p u w r  
technology a r e a  and a widc r  s e l e c t i o n  of r e l a t e d  exlier- 
imcnts  was p o s s i b l e .  
The t h i r d  payload desc r ibed  i s  a t y p i c a l  group o f  s c i e n c e  cx-  
pe r imen t s  and i s  i n c l u d e d  tc s h o w  the  f l e x i b i l i t y  of t h e  spacecr ; ! f t  
i n  accormodat ing e q e r i m e n t s  c.f d i f f e r e n t  t y p e s .  
e 
1 . ~ ~ ~ ~ ~ ~ r ~ ~ / ~ P ~ ~ ~ C ~ T  1fX"rEGRATIOE 
This  s e c t i o n  i s  inc lu2ed  t o  s e r v e  as  an example of t h e  tes ts  and 
p rocedures  an  exper iment  w i l l  expe r i ence  between t h e  t i m e  the experiment  
f a b r i c a t i o n  i s  complete  and t h e  s p a c e c r a f t  is l aunched .  It i s  f e l t  t h i s  
i n f o r m a t i o n  i s  e s s e n t i a l  t o  t h e  expe r imen te r  so  t h a t  he  ray program and 
d e s i g n  t h e  expe r imen t s  r e a l i s t i c a l l y  from envi ronment ,  hardware ,  s n d  
ranpower c o s t  p o i n t  of vie::. This  i s  p resen ted  a s  a t y p i c a l  ptograr? 
sdiich has been used on  s e v e r a l  s p a c e c r a f t  of t h i s  t y p e .  
A f t e r  f a b r i c a t i o n  of t h e  i n s t r u x e n t  i t  i s  n e c e s s a r y  t o  e l e c t r l c a  11: 
check  and e n v i r o n c e n t a l l y  t e s t  t h e  exper i rnents ,  i n t e g r a t e  the21 ir;tc the I 
s p a c e c r a f t  , c a l i b r a t e  ther-, check f o r  i n t e r f e r e n c e ,  environmentall : j  t e s t  
the complete  s p a e e c r a f t , s h i p  t o  the launch s i t e ,  and conduct  the launch 
s i t e  o p e r a t i o n .  These  steps a r e  n e c e s s a r y  t o  e n s u r e  t h a t  t h e  expe r i rxmts  
and s p a c e c r a f t  o p e r a t e  p r c p e r l y  as an i n t e g r a t e d  u n i t ,  t h a t  t h e y  a r e  
p r o p e r l y  c a l i b r a t e d ,  and t h a t  they  w i l l  have  a r e a s o n a b l e  p r o b a b i l i t y  
of s u r v i v i n g  t h e  c o n d i t i o n s  iniposed by t h e  launch and space  e n v i r c m r e n t s .  
These s t e p s  a r e  expec ted  t o  r e q u i r e  approx ima te ly  one y e a r .  
Xost  s p a c e c r L j € t  t e s t i n g  phi losophy a t t n c h e s  g r e a t  ic:purtance t t: e 
c o n p l e t e  t e s t i n g  of a s s e m b l i e s  b e f o r e  t h e y  a r e  i n t e g r a t e d  i n t o  tt.c +Lai t?-  2:) 
c r a f t  t o  d e t e c t  t h e  d e s i g n  and p roduc t ion  e r r o r s  and e a r l y  component 
f a i l u r e s .  Environclental  t e s t s  of t h e  comple t e ly  i n t e g r a t e d  s p a c e c r a f t  
are a l s o  made, p r i m a r i l y  t o  uncover d e s i g n  and f a b r i c a t i o n  e r r o r s  i n  
t h e  assemblies and the mechanical  a t t achmen t  of t h e  a s s e m b l i e s  t o  t h e  
s p a c e c r a f t  s t r u c t u r e ,  and t o  d i s c l o s e  problems which r e s u l t  frorn i n t e r  - 
a c t i o n s  between a s s e m b l i e s .  
Whenever a new expe r i r i en t  a s s e n b l y  i s  d e s i g n e d ,  t h e  f i r s t  f l i g h t -  
q u a l i t y  u n i t ,  u s u a l l y  r e f e r r e d  t o  a s  t h e  p r c t n t y p e  u n i t ,  i s  s u b j e c t e d  
t o  a se t  of e l e c t r i c a l  and e n v i r o n m n t a l  d e s i g n  q u a l i f i c a t i o n  t e s t s  t d  
easure t h a t  t h e  r e c h a n i c a l ,  e l e c t r i c a l ,  and t l i e m a l  designs have a 
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s u f f i c i e n t l y  1ar;:c w r x i n  s f  s a f e t y .  A s a i e t y  fzct:\r of  1.5 u 5 ’ ~ 1 1 ? -  i s  
r e q u i r e d  f o r  a l l  r e c l i n n i c a l  cclr ,3it ions,  and a i l  asse;  b l i e s  a r e  t es ted  
over a t e r - p e r a t u r e  rai;:;e whict: e x t e n d s  a p p r o x i r s t e l y  1C; ~7 F;reiter t h a n  
t h a t  a n t i c i p a t e d  i n  o r b i t .  
two units, a f l i s h t  u c i t  and a s p a r e  f l i g h t  u n i t ,  a r e  b u i l t  f o r  each l z u n ~ h  
a t t e m p t .  
at l e v e l s  e q u a l  t o  t h o s e  expected d u r i n g  ttie a c t u a l  launch and o p e r a t i o n  
i n  o r b i t  The t e s t s  :ire intended p r i m a r i l y  t o  d i s c l o s e  peor  rJorlmans!iip 
an2 tL- induce earl; ;  compoi;ent f a i l u r e s .  
0 
A f t e r  t h e  d e s i g n  h a s  been qi ia lLfiei i ,  a t  l e z k t  
These  u n i t s  a r e  subjected t o  a set  of f l i g h t  a c c e p t a n c e  tests 
1.1 c&t r iLa l  Tes ts  
Esct exper i  e i - c e r  i-s r e q u i r e d  t c  f u r n i s h  grcund c1:ecl i-ur e c u i ;  - 
I rjelit wi th  h i s  e x p c r i ,  tr t  i irstrur.ei>Lt:l t ion.  G e n e r a l l y  t h i s  oc,uip;e:;t is 
b u i l t  i n  two p a r t s .  The f i r s t  p a r t  i s  a s e n s o r  esc i te r  wliich p r c v i d e s  
a n  i n p u t  t o  t h e  b a s i c  c e r s o r  o r  r l e t e c t o r .  I t s  f u n c t i o n  i s  t c  p r c t u c e  
a p r e d i c t a b l e  o u t p u t  of tile d e t e c t v r s  so t h a t  an  end-tc-end c1;ec.k of t h e  
o p e r a t i o n  of t h e  i n s t r u m e n t s  can be c:nde p e r i o d i c a l l y  throughout  t h e  
t e s t i n g  program, and t o  perr.>it  i e t a i l e d  c a l l b r a t i o n  of t h e  e x p e r i r e n t s .  
The second p a r t  of  t h e  ground checkout  e q u i p r e r t  i s  used f o r  
n o r e  ex te i i s ive  t e s t i n g  cnd c z l i b r a t i o n  of t h e  i n s t r u m n t s .  T h i s  e x p e r i -  
T e n t  t e s t  se t  i s  c a p a b l e  of o p e r n t i n g  t h e  experii.!ent Lnde; ezdcrt  1: o€ 
t h c  s p a c e c r a f t ,  and i s  use3 b;- t h e  e : : y r i n e n t e r  t o  ctieci:, c n l l b r ; t e ,  nr 
f i n d , d i i f i c u l t i e s  i n  the i n s t r u r e n t s .  
The s e n s o r  e x c i t e r  w i l l  be  used throughout  t h e  i n r e  ; r a t i o n ,  
t e s t i n ; ,  and pre launch  o p e r a t i o n s  t o  check t h e  o p e r a t i o n  of t h e  e x p e r i -  
n e n t s .  The exper i r ien t  tes t  set non3;ally will not  be used a f t e r  t h e  
e x p e r i n e n t s  a r e  mounted i n  the s p a c e c r a f t  e x c e p t  f o r  d e t a i l e d  exFeriment  
c a l i b r a t i o n ,  i n t e r f e r e n c e  Z e t e c t i o n  , and t r o u b l e s h o o t i n g  i n  t h e  e v e n t  
of a f a i l u r e  d u r i n g  t h e  t e s t i n g  program. 
Upon d e l i v e r y  ti? t h e  s p a c e c r a f t ,  t h e  e x p e r i r e n t s  a r e  normal ly  
connected t o  a s p a c e c r a f t  e l e c t r i c a l  s i m u l a t o r .  T h i s  e q u i p m n t  p r e s e n t s  
311 e l e c  t r i r a l  i n t e r  e t c  tile e x p e r i n e n t s  which i s  n e a r l y  i d e n t i c a l  t.’ 
t b p t  p r e s e n t e d  by t t e  s p a c e c r a f t .  It i s  c a p a b l e  of p r o v i d i n g  b i t ,  worr?, 
s v i t c h ,  flode, b i t - r a t e ,  t h i n g ,  c o m n d ,  and power syrichro?lLzaticn 
s i r s i a l s  a n J  e l e c t r i c a l  pcwer t u  tlie e x p e r k i e n t s  and accep t ing  acd p r o -  
c e s s i n g  d a t a  f ror-  e x p e r i - e n t s ,  e i t l e r  i n d i v i d u a l l y  o r  i n  groups of any 
s i z e  up t o  t h e  f u l l  c o i p L e e R t  for a p a r t i c u l a r  r , i s s i o n .  
a r e  i n c l u d e d  t o  v a r y  c r i t i c a l  parameters ,  such a s  t h e  supply  v o l t a g e ,  
p u l s e  a m p l i t u d e s ,  e tc  , t c  ensure t h a t  t h e  e lec t r ica l  p e r f o r n a n c e  c?f 
t h e  e x y e r i r e n t s  is n o n n a r g i n a l .  
F r o v i s i o n s  
1 . 2  : l echanica l  Tests 
The prc>tc tyTe 3111 f l i g h t  e x p e r i r w n t  and s p a c e c r a f t  a s s e r - b l i e s ,  
and the c o n p l e t e  s p a c e c r a f t  a r e  su5;ec t e d  t o  r iechanical  envir -nr.enta Z 
t e s t s  to d e t e c t  i e s i p  and f . i t . r i c a t ~ o n  errrirs i n  both tl'e cor-Tci:er:ts 
and asse-?b l ies .  I n  g e n e r a l ,  the t e s t  lecrels a r e  1 .5  t i r  e s  t!&e r-axinur 
e x p e c t e d  launch c o n d i t i o n s  f o r  t h e  p r o t o t y p e  a s s e m b l i e s  2nd a re  e q x a l  
t o  t h e  expec ted  launch c o n d i t i o n s  f o r  t h e  f l i g h t  a s s e - b l i e s .  ';The t e s t s  
a r e  a s  f o l l o w s :  
1. IIcasurements a r e  made of t h e  c r i t i c a l  d i n e n s i o n s  of t h e  
a s s e m b l i e s  and t h e  l o c a t i o n s  of mounting p r o v i s i o n s ,  d e t e c t c r  
openings,  e t c . ,  t o  a s s u r e  t h a t  t h e  equipment w i l l  f i t  i n t o  
t h e  s p a c e c r a f t .  
xeasurecl.  
The w e i g h t s  and centers of g r a v i t y  z r e  a l s o  
I 
2 .  A l e a k  t es t  i s  given t o  a s s e r h l i e s  which a r e  l l c r - e t i c a l l y  
s e a l e d .  G 2 .  c o u n t e r s ,  i o n i z a t i o n  chambers,  e!e,trc?reter 
t u b e s ,  e t c . ,  are c o n s i d e r e d  s e l f  -checking and a r e  ese  xpted 
f r o =  t h i s  t es t .  
A h w i d i t y  tes t  may be g i v e n  t o  p r o t o t y p e  a s s e m b l i e s  and 
s p a c e c r a f t .  
r e l a t i v e  h t m i d i t y  3t  a t e n p e r a t u r e  of 30 C f o r  24 h o u r s .  
Only s u r v i v a l  of t h e  exposure  is r e q u i r e d .  
might be perFsner:tly d a n a y d  by t h e  exposure m y  be exenpted 
frcm tl ie tes t  i f  p r e c a u t i o n s  a r e  t a k e n  t o  preveir t  t! e espqsure 
t o  h u r i i d i t y  of t h c s e  a s 5 e r b l i e s  t i  roughout t' e ?rcqr:i- , 
3 .  
The t e s t  C o n d i t i o n s  nominally a r e  95-percent  
0 
I n s t r u - e n t s  w h i c h  
4. V i b r a t i o n  t e s t s  a r e  given t o  a l l  a s s e x b l i e s  and t o  tile L~': ; l i e r e  
s p a c e c r a f t .  The  v i b r a t i o n  t e s t s  i n c l u d e  b c t h  s i i i u so i Ja1 -  ,-\e,,t - 
f r equency  and randon n o t i o n  tes t s  i n  t h e  f reqaency  rar,r.e <-i if 
t o  2000 c p s .  The expected v i b r a t i o n  level f o r  experiment  
asse : -b lLes  varLes depending on t h e  l o c a t i o n  w i t h  t€.e spacec r  . i t  
A l i n e a r  a c c e l e r a t i o n  t e s t  is g iven  t o  t h e  p r o t o t y p e  a s s e z b l i e s  
and s p a c e c r a f t  by us ing  a c e n t r i f u q e .  
acce  l e r n t x n  i s  approxt r ra te ly  l ' jg,.  
5 .  
The mxiiwxt expec_tell 
1.3 Thei . . a i  Tests 
7 1  
-i:e experi!ent therm1 t e s t s  d e t e r r i n e  whet1:er the ins t ru-e-Tt -  t;rn 
c?erates p r q x r l y  t i i r ,  u d i c u t  t he  ran , ,c  cf t e -  T'eratures rx;e:ted In u r ' > L ~  L1 
\::.ether h e s t  prcduc e? w i t h i n  the asse- b l i e s  can  be  c a r r i e d  a x q  ir. t ; ,e  
absence  of a c o n v e c t i \ e  a tyosphe re ,  and whether  the s o l a r  i n p u t s  t o  por- 
t i o n s  of t h e  d e t e L t L r s  expcsed t c  t1.e sun w i l l  c r e a t e  e x c e s s i v e  tlier 
gradients. The complete  s p a r e i r a i t  i s  g iven  t l i e r n l a l  tests f o r  tl.ese s z r e  
reascns and, i n  a d d i t c o n ,  t o  check t h e  o p e r a t i o n  of t h e  a c t i v e  s p s c e c r s f t  
t he rma l  c o n t r o l  subsys tems.  Exper iaent  a s s e n b l i e s  which a r e  l o c a t e d  i n  
the s p a c e c r a f t ' s  n a i n  body a r e  expec ted  t o  o p e r a t e  th rcughou t  t h e  t e r  ?era- 
tcre range  from +j t o  +35 C and t h o s e  l o c a t e d  i n  appendages r u s t  operL.te 
ove r  t h e  range  f ron  -10 t o  +55 C .  
0 @ 
c 0 
A t e s t  i n  ;; tLerm1-vacuux c h a b e r  de t e rmines  t h e  a 3 i l i t y  , f  
t h e  expe r imen t s  t o  o p e r a t e  w &thou t  convec t ive  h e a t  t r a n s f e r  a t  tcixpera - 
t u r e  extrezes f o r  extenclef: p e r i o d s .  A s s e n b l i e s  i n  which d e t e c t o r s  a r e  
exposed through t h e n n a l l y  s i g n i f i c a n t  openings  i n  t h e  s p a c e c r a f t  t ke r - a1  
r a d i a t i o n  s h i e l d  a r e  giver,  s o l a r  s i m u l a t i o n  t es t s .  F o r  t h i s  t h e  a s s e - b f i e s  
a r e  l o c a t e d  i n s i d e  a vacuun chamber, t h e  chamber w a l l  t empera tu re  and 
exper iment  mcunt ing p l a t e  t e r p e r a t u r e  a r e  c o n t r o l l e d ,  and an a r c  1igl;t 
pr ?vL\ies a s i r i i l a t e d  s o l a r  i n p u t .  
1.4 k!aznet i F i e l d  Tes t s  
%e ver. ser?siti;.e g e t n r r c t e r  cx?e r i r , en t s  ir-pose t!ie requLre-  
e7:t t h z t  t1.e T-al::letic :ieiiis 2rcduceJ b:c ti'e s p c i c e t r j i t  and ct:.er e:';]er - 
e s t <  be extre el:' l ~ c ~  r l e 2 t r i c a i  c u r r e n t  p - t h s  3re n r r m z e d  ti? p r  i'u-0 
a v e r y  low s t r a y  f i e l d .  
b u t  s0T.e c a g n e t i c  m t e r i a l s  are  n e c e s s a r y  f o r   tors, r e l q s ,  e t c .  I t  I s  
r e q u i r e d  t h a t  t h e s e  n a g n e t i c  c i r c u i t s  be  v e r y  e f f ic ien t  t o  n i n k i i r e  t!-.e 
s t r a y  f i e l d s .  
magnet ic  f i e l d s  of each a s sexb ly  and t h e  cornplete s p a c e c r a f t  a r e  - e a s u r e ? .  
The p resence  of t h e  nickel c o n c e n t r a t o r  should  n o t  remove any r e q u i r e  - 
c e n t s  f o r  a magne t i ca l ly -c l ean  s p a c e c r a f t  i n  a11 o t h e r  subsys t ens  o r  
ex i ie r i -e ! . . t s .  
Xonr;z=netic c a t e r i a l s  a r e  use2 *...11 ere-:er pc,s;l’Dlct. ,’ 
T o  e n s u r e  t h a t  t h e s e  izensures lmve been e f f e c t i v e ,  t h e  
1.5 Inte..,r;tion of Experirrents i n t o  t h e  S p a c e c r a f t  
and Experir lent  C a l i b r a t i o n  
Upon c o n p i e t i o n  o f  the f a b r i c a t c o n  and t e s t i n g  of the spsce -  
c r a f t  a s s e m b l i e s ,  t h e y  3re i n s t a l l e d  i n  t1:e s p a c e c r a f t  s t r u t t i r e .  I n  
g e n e r a l ,  t h e  i n t e g r a t i o n  i s  done one subsystem a t  a t ine ,  arid crperat-o..z.l 
tes ts  a r e  r:ac?e a s  e2ch assembly i s  i n s t a l l e d .  
sys tems a r e  comple t e ly  i n t e g r a t e d  and s u b s y s t e n  i n t e r f e r e m e  tes ts  ‘r,a.%,e 
been made, the i n t e g r a t i o n  o f  t h e  expe r imen t s  b e g i n s .  One a t  a t h e  ti ey 
are mounted in  t h e  s p a c e c r a f t  and e l e c t r i c a l l y  connec ted .  T h e i r  o p e r a t i o n  
i s  checked through t h e  s p a c e c r a f t  d a t a - h a n d l i n g  system. 
o p e r a t e d  i n  I:roups and f i n a l l y ,  a l l  t o z e t h e r  i n  a check  f o r  i n t e r : e r e - , e  
between e x p e r i n e n t s  and between tl:e s p a c e c r a f t  s u b s y s t e n s  and e x p e r r - e n t s .  
F o 1 lowing t h e  conp let e ir. t e g ra  t i o n ,  t1.e expe r  i r  en  t s a r e  c a 1 iylr a - 
During  t h e  v a r - i  3: 
A f t e r  t h e  s p a c e c r a f t  i u k -  
They 3re t f  e:i 
t e d  and t h e  s p a c e L r a f t  e n v i r o n i e n t a l  t e s t i n g  i s  begun. 
phases  o f  t h i s  p r o g r a r ,  t h e  c o r p l e t e  s p a c e c r a f t  i s  g iven  an i n t e g r a t e d  
syste!: s t e s t .  
A t  s e v e r a l  p o i n t s  i n  t h e  s p a c e c r a f t  e u v i r o n n e n t e l  t e s t  seque:., e ,  
t h e  i s  set a s i d e  f o r  e x t e n s i v e  c a l i b r a t i o n  and checkout  of t h e  e s p e r i -  
rnents by t h e  expe r iy t en te r s .  An a d d i t i o n a l  p e r i o d  is  r e s e r v e d  for  t h i s  
purpose  j u s t  p r i t > r  t o  t h e  sh ipnent  cf t!ie f l i g h t  s p a c e c r a f t  t o  t h e  lnuncl, 
s i t e .  A s h o r t e r  pe r iod  i s  reserscc! f o r  c a l i b r a t i o n  a t  t h e  launch  s i t e  
d u r i n g  t l ie f i n a l  s p a c e c r a f t  checkout i n  t h e  h a n g a r .  During t h e s e  p e r i * \ d s ,  
t h e  e x p e r i r e n t e r s  w i l l  have a c c e s s  t’> tlie s p a c e c r a f t  f o r  tes ts  of t h e i r  
c h o i c e ,  t o  g i v e  t h e -  the detdi;eil c h a r a L t e r i s t i c s  of t l , e i r  i r , s t rur -en ts  
171 en riiounted on tlie s p a c e c r d f t .  
I 
1 .o LaLli.cli te : ' ,>erations -- 
e r a i t  w i l l  be shipped t n  t h e  launch s i t e .  I'pon arrivr! 
i n  t h e  p r e p a r a t i a n  h a n g a r  a t  t l e  launch s i t e ,  anot i :er  i n t e y a t e d  ~ y s t e ~ ~ s  
t e s t  w i l l  be perfcry-ned t o  ensure  t h a t  t h e  s p a c e c r a f t  was n o t  2ara::ed i n  
t r a n s i t .  The s p a c e c r a f t  will b e  cor?pletely assembled,  a l i g n e d ,  and 
weighed; i t s  c e n t e r  of g r a v i t y  w i l l  be de te rmined;  and it w i l l  be  m e -  
chanically and e l e c t r i c a l l y  checked .  
bazance b u i l d i n c  i n  i t s  f c l d e d  c c n f i p n - a t i o n ,  fer rating w i t h  the f i n a l  
sta;e ( " i s s i o n s  A and B )  . A l t e r  t1.e s p i n  bsianLe t e s t ,  an ; tLrevr , ted 
It w i l l  b e  c a r r i e d  t o  t h e  s r i n  
s y s t e m s  t e s t  w i l l  he perfisrmed. Tlie f i l i a l  s t c g c  :&-IC 5 ~ ~ ~ ~ ~ c z ~ ~ :  - - "  v i  L A  f bc 
c a r r i e d  t c  t h e  I a u - 1 ~ 2  7 a d  f < - r  ma t ing  w i t h  the res t  f t ' r t .  i a  :nc? .e: c ? L  
(" ' i ss ion A and B ) .  A f t e r  t k e  Tclting, a n o t h e r  systecs t es t  is ;>erf.\r--eJ 
and t h e  s h r i w l  i s  irlatallec! over tile s p a c e c r a f t  and t h i r d  s t a g e .  After 
a d Z i t i w a l  t e s t i n , .  t'.e s p a c e c r a f t  w i l l  be  ready  f o r  launch .  
1 . 7  3 a t a  f r o c e s s i n g  
The d a t a  p r o c e s s i n g  i s  p r i n a r i l y  a s o r t i n g  o p e r a t i o n  p r o v i d i n g  
t h e  exper imenters  v i t i  raw d a t a  a s  t e l e r - e t e r e d  from t h e i r  ins t rur -e r ! t s .  
,411 c a l i b r a t i o n s ,  c o r r e c t i o n s ,  c c o r d i n a t e  t r a n s f o r m a t i o n s ,  e t c .  $ w i l l  Se 
conputed by t h e  e s p e r i r - e n t e r s  a s  a p a r t  of t h e i r  d a t a  a n a l y s i s  so t h a t  
tLey m y  r a i n t a i n  c l e s e  s u p e r v i s i o n  over t h e s e  o p e r a t i o n s .  P .dd i t  ion31 
d a t a  on tLe o r b i t  p a r a - e t e r s ,  s p a c e c r r f t  p o s i t i o n ,  time of re ii1ire7 e n t  
and o t h e r  c o r r e l a t e ( :  experi1:ents a r e  s v a i l a b l e  f o r  t h e  exyerLFe:. ter t c '  










- 7 . TYPICAL EXPERIMENT PAYLOADS 
2 . 1  Exrer iment  Payload No. 1 
T h i s  experiment  payload c o n s i s t s  of 1 7  e n g i n e e r i n g  exlier- 
b e n t s ,  which a r e  l i s t e d  i n  T3bl t l  1 a long  w i t ? ;  t t - e i r  b a s i c  ch3r3c-  
t e r i s tLcs .  
The e q h a s i s  on power technology experirrexts  r e q u i r c d  13  
,if t h e  experiments  t o  be s o l a r  o r L e n t e d  (see F i g s .  2 - 1  and 2 - 2 ) .  
Ti 2 i ) rc tL>n-e lec t ron  i>;,erimeilt was  a l s o  1anc.i n c ) x i t t L  t c  b ivc  i t  511 * 
l .nrlbstructeL view o f  space .  Eve11 w i t h  14 e x p e r i n e n t s  mounted O i l  t l  il 
secondary p a n e l s ,  t h e  p a n e l s  did n c t  becc;rr.e volume o r  a r e a  1 i K i t e d  
T?!e b a t t e r y  e y e r i n l e n t ,  c k a n g e - o f - s t a t e  thermal  ex?er iment ,  and 
s u p p o r t i n g  s c i e n c e  e l e c t r c n i c s  a r c  uiounted w i t h i n  t h e  e q u i r m n t  bay 
(see F ig .  2 - 3 ) .  
The l i m i t i n g  co i id i t ions  cn t h i s  exrer iment  pny lcad were 
weight  (33 pounds a l l o c a t e d  and 81 ;sounds u s c d )  and i \cvcr ( 2 L  t o  30 
w a t t s  a l l o c a t e d  and  2 1  w a t t s  uscd) .  
T h e  & i t a  c a L a c i t : ;  o f  t h e  s ; . acecrnf t  f o r  n l l  t l i r L e  1 7 i s S c  s 
7 ' 4 ' -  z c r c  t b a n  ar;cquate.  T I c .  t , t 31  d a t a  ILsttd iJ. ?a?!.  1 i s  i i i r  
X i s s i o n  A .  For Yiss ion  E and C: the  t o t a l  d a t a  r e q u i r e d  L S  32,000 
b i t s  and 10,300 b i t s ,  r e s p e c t i v e l y .  
2 .  2 i,:.;peri-.jcn:. ?ayiL><iJ No. 2 
Showm i n  F i b .  2-4 i s  experiment  payload No. 2 which con- 
tains 13 e n g i n e e r i n &  sxper iments  ( l i s t e d  i n  Table  2 ) .  E i g h t  of t h e  
exper iments  r e q u i r e  solar o r i e n t a t i o n  o r  a clear view of space and 
are mounted on t h e  secondary panels .  i'wo of t h e  t x p c r i m c n t s  a r e  
l i n k e d  t o  t h e  parameters  of the solar  c o n c e n t r a t o r  and are  d i s t r i b -  
u ted  on i t .  (See exper iments  I - L  and I-F, Volime III f o r  t h t  - o i n t i ~ i ;  
2nd l o c a t i o n  d e t a i l s . )  :he h e a t - p i p e  c s p e r i n e n t  i s  momted i n  i hc  
spacecraft's c e n t e r  i-o:iii-ic x$tIi a c l e a r  visw of CcIL  space .  
0 
































ELEC TROM ICs 
















a r #  f -  J 
f 
IiG . 2-4 EXPEK:r-3 PAYLOAD 20 .  2 
- e - # + :  
I 
Experiaent 
R c  f l ec  tone t er 
? yr m e  t e r 
&at p i p e  
C onc en tr a t or Yenper ;‘1 t i  *re 
and ttrain Xedscrectnts 
Concentrator Reflectance 
znd i lngular  E r ro r  Xeasure- 
rnent 
Thermal Coatinzs 
Sublination of P k t e r i a l s  
So la r  Wltraviolet  
Solar Lqyan .llplia 
Proton-: l e c  trm 
Solar x-ray  
Solar G m n a  Ray 
: 1 i c  r m e  t c o r  o i d s  
TABLE 2 
S i ? I C B L  PAYLOAD KO. 2 
\,!e i gh t Power 
(poxnds) (wa t tS ) 
15 10 ( 7  min) 
3 0 
(Power from 
exper i n e n  t )  













0 .2  (10 min) 








- 24 (ave) 
7 00 
8 
The rcf lee tometer experimerit shown i s  tiie lar,;e v e r s i o n  c;f 
t h i s  esper imenc.  3 i i s  experiment  cou ld  have been r e p l a c e d  by t h e  
sna l le r  ref lectornetsr experiment  and w i t h  t h i s  we igh t  s a v i n  ; s ,  s n o t h c r  
exper iment  such as the r e g e n e r a t i v e  hydrogen-oxygen f u e l  c e l l  t x p e r i -  
ment cou ld  also be flown. Tradeof f s  of e n g i n e e r i n g  e s p e r i n e n t s  
c a r r i e d  by this s p a c e c r a f t  could be  v a r i e d  t o  accommodate v a r i o u s  
cornbinations of t h e  eng inee r ing  exper iments  con ta ined  i n  the c a t a l o g ,  
b u t  tiie t y p i c a l  engineer in , :  payloads a l r e a d y  shown i l l u s t r a t e  the  
i l r x i b i l i t y  and c a p a b i l i t y  of the  s p a c e c r a f t .  
b 
2 .  3 Ex! erinc:-.t P ; ~ v i t ~ a d  . ? 
m. i : ~ c  G ex- er ;mt?nts  i ~ r  thLs  : , a > l i a d  a r e  s;I!it httweer.  t 
solar pliyi.pics tiisci:llLnc ( 3  exper iments )  a n d  t l ie i . a r t i c l c s  2nd 
i i e l d s  d i s c i ; J l i n c  (5 sq7er i rnents ) .  T h e  e x y e r i m r , t s  a r c  s1;owr. n o m t c  j 
cn tl:c s l ~ a c e c r a i t  i n  F i g .  2 - 5  and a r c  l i s t e d  i .1 T z b l e  3 .  
T h e  s c  l a r  ccroncgr.*r.h,  s o l a r  i l a r c  u l t r a v i o l e t  imaging,  
and tcrnporal v a r i a t i o n s  of so l a r  u l t r a v i o l c - t  cxibCriments r e q u i r e  
s t i a r  r r l c n t a t i o n  and a r c  mcunted vn t h e  secondary  : a n e l s .  T h c  
L r a ; !  ea  p a r t i c l e  and l x - e n e r g y  p ro ton  spec t romet ry  e x p e r i n c n t s  
a r e  conn te6  on t l ic  scc(8ndary r a n e l s  t o  g ive  them 3 c l e a r  i i t l d  o f  
v i e w .  T h e  Fzalactic cx-er i rnents  r e q u i r e  m c n t i n g  away f r L m  t i . ?  S L : ~  
tci-;.;,>:-;c! s:-ace a n d  t i - c r i  icrtl,  t h e  3 g a l n c L i c  c: iycr ic!ents  ~ r t '  i . t ~  2 
i n  t:ie 1 a r g e  vt 1 i l ~ c  a v a ; l s b l c  i n s i c e  t h e  s j , a c e c r a f t .  
I n  ccnpa r ing  t h e  s c i c n t i f i c  m 2  e n g i n e e r i n g  p a y l c n d s ,  i t  
is  apparent  t5e s c i c n t i i - i  ex'er1nv:;ts req : , i re  mere L 
and  d a t a  c a y a c i t y  char! t h e  simpler e n g i n e e r i n g  expe r imen t s ,  bti t  
bo th  t y p e s  a r e  r e a d i l y  a c c o m i i c a t c i  :'y tl:ls s ~ , ~ c e c r L i : t .  
Again t h e  l i r c i t i n g  f e a t u r e  ex-; this ; i a y l o a J  W A S  not  v a l u r e  





’ir tr ic l c s  and F i e l d s  ( I b )  
II i ,*h l d i ~ ~ ~ ~ ~  G;a?i:c t i c  i ; anr~  
;.ai iz T. icn 17 
L i g h t  and ? k d i i i a  YJclei G z l a i t i c  
L c sr.1 ic 12 
SFeCtrCi  of Galactic E l e c t r o n s  6 
1 Lcw - E ne r 0 y Pr o t on Spec t r m e  t r y  
?rapped P a r t i c l e  20 
To ta 1 81 
Power 
m .  (v) ijl t s ‘/ ‘ k b  i t 
2 5 03 
5 2,000 
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